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0EPA30BAHHE EJIOKA nPE^EJIY^KA, 
AJIHMEHTAPHAR AKTHBHOCTE H CMEPTHOCTE 
Y EJIOX AMPHIPSYLLA PRIMARIS PRIMARIS, 
HHOHUMPOBAHHEIX B03EY£HTEJIEM HYMEI 

© E. T. ToKMaKoea, ,5. E. BepxymaiH, JI. II. Ea3aH0Ba 

ripoaHajiH 3 MpoBaHM pe 3 yjibTaTbi om>iTOB, npoBeaeHHbix b 1982—1983 rr. b Tybmhckom 
npHpo^HOM onarc qyMbi c dnoxaMH Amphipsylla primaris primaris H 3 npMpo^Hbix nonyjin- 
UHH npn HHCf)HUHpOBaHHH H KOpMJieHHH 3 KTOnapa 3 HTOB Ha CneiXH(J)HHHOM X 03 HHHe — 
njiocKOHepenHOH nojieBKe. Hcxo^Haa 3 apaxceHHOCTb HaceKOMbix oceHbio 6 buia Bbirne, neM 
BecHoii: 90 h 50 % cooTBeTCTBeHHO. HaicoruieHHe B 036 yaHTejifl b arpernpoBaHHOH <J)opMe 
b opraHH 3 Me A. p. primaris , oueHHBaeMoe no KOJinnecTBy oco 6 en c «rjibi 6 KaMH» h nacTHH- 
HbiMH 6 jioKaMH, oceHbio y HMaro o 6 ohx nojioB npoHCxoaHJio 6 o;iee aKTHBHO, hqm BecHoii. 
Tocaa Kax nHBiiiHx 6 jiox oTMenajin BecHOH 3 HanHTeJibHO name, hqm oceHbio. He 3 aBHCHMO 
ot ce 30 Ha, caMHOB, coaepxcaBiiiHx BHaHMbie CKonjieHHH nyMHoro MHKpoOa, 6 bmo 6 ojibiue, 
a hx ajiMMeHTapHan aKTHBHocTb — Bbime, hcu caMOK. CMepraocTb caMOK b TeneHMe Be- 
ceHHero h oceHHero onbiTOB He pa 3 JiHnajiHCb. CaMijbi norHOajm BecHOH HaMHoro 6 mct- 
pee, a hx KOJinnecTBO c Ojiokom npeaxcejiymca npeBbimajio TaxoBoe y caMOK. OceHbio cpe- 
m ocoOen c 3 aKynopKon nHmeBapHTejibHoro Tpaicra npeoGjia^ajiH caMKH. TaKHM o 6 pa- 
30 M, noji HacexoMoro h ce 30 H npoBeaeHHH onbiTa OKa 3 biBajm BJiHHHHe Ha Bee H 3 yneHHbie 
noKa 3 aTe;iM. KpoMe Toro, cnocoOHOCTb nyMHoro MHKpoOa k o 6 pa 30 BaHHio 6 jioica npeaxce- 
Jiyaica y 6 jiox b pa 3 JiHHHbie ce 30 Hbi MOXceT H 3 MeHHTbCH npoTHBonojioxcHbiM o 6 pa 30 M b 3 a- 
BHCHMOCTM OT nOJia 3 KTOnapa 3 HTOB. 


K HacTOHineMy BpeMeHH nojiyneHbi aaHHbie o ce 30 HHbix h nojiOBbix pa 3 - 
JIHHHHX BO B 3 aHMOOTHOmeHHHX B 036 y£HTeJIH HyMbI H 6 jIOX HeKOTOpbIX BUJXOB 

(HoBOKpemeHOBa, 1970; Mokphcbhh h jx p., 1983; Ea3aHOBa h jx p., 1991; Ea3a- 
HOBa, Xa6apoB, 2000; Ea3aHOBa h jx p., 2000). EcTb ocHOBaHHH npeanojiaraTb, 
hto ce30HHbie pa3JiHHHH b 6jiOKOo6pa30BaHHH h nepeaane B036yaHTejm xapaK- 
TepHbi jxnn mhothx bujxob 6jiox, npHHeM y caMOK h caMijOB bo3moxho cBoeo6pa- 
3He aaHHbix npoueccoB. llo3TOMy H3yHeHne bjihhhhh nojia HaceKOMoro h ce30- 
Ha npoBeaeHHH onbua Ha B3anMOOTHOiueHHH B036yanTejra nyMbi h 6jiox pa3Hbix 
bujxob npeacTaBjineT HecoMHeHHbifl HHTepec. 

B TyBHHCKOM npHpoaHOM onare nyMbi npoBeaeHO 3KcnepHMeHTajibHoe H3y- 
neHne cnoco6HOCTH B036yanTejiH k 6ji0K006pa30BaHHK> b 6noxax Amphipsylla 
primaris primaris (Jordan et Rothschild, 1915) H3 npHpoaHbix nonyjiflijHH npn 
HH(])HUHpOBaHHH H KOpMJieHHH 3KTOIiapa3HTOB Ha CneiJH(|)HHeCKOM X03HHHe — 
njiocKOHepenHofl nojieBKe. B pe3yjibTaTe 6biJia yciaHOBjieHa BbicoKan 34>4>eK- 
THBHoeTb nepe^anH nyMbi djioxaMH aaHHoro Bnaa (BepxymaiH h jx p., 1984). Ojx- 
HaKO b padoTe He odcy^aajiocb bjihahhc nojia HaceKOMbix h ce30Ha npoBeaeHun 
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3KcnepHMeHTa Ha nacTOTy o6pa30BaHHH y hhx 6noKa npea^ceayaKa, aKTHBHOCTb 
KpOBOCOCaHHH H CMepTHOCTb. 

Uejib HacToamen pa6oTbi — npoaHajiH3HpoBaTb bjihhhhc nojia y A. p. prima- 
ris h ce30Ha npoBeaeHHa onbiTOB Ha npoijecc 6aoKOo6pa30BaHHa, aaHMeHTap- 
HyK) aKTHBHOCTb H BbDKHBaeMOCTb 6JIOX, HH(|)HUHpOBaHHbIX HyMHbIM MHKpo60M. 


MATEPHAJI H METO^HKA 

B onbiTax Hcnojib30BajiH 6aox, ao6biTbix H3 npnpoaHbix nonyaaijHH (npn 
pa36opKe rae3a naocKonepenHOH nojieBKH h onece 3BepbKOB aaHHoro BHaa) b 
TyBHHCKOM npnpoaHOM onare nyMbi. HaceKOMbix 3apaxajiH Ha aroHHpyiomHX 
ot 3KcnepHMeHTajibH0H nyMbi nojieBKax npn HaaHHHH y hhx hhtchchbhoh 6aK- 
TepneMHH. 3BepbKOB HHcJmimpoBaaH thhhhhbim aaa onara niTaMMOM nyMHoro 
MHKpo6a H-2610. riocjie 3apaxcaiomero KopMaeHHa 6jiox pa36HBajiH Ha 2 rpyn- 
nbi, cocTOHBiHHe H3 npHMepHO paBHoro KOJiHnecTBa oco6en (cbmkh h caMijbi 
BMecTe). Kaxcayio rpynny kopmhjih OTaeabHO b TeneHHe 3—4 n. IlepHoaHHecKHe 
no^KOpMKH npoBO^HJiH nepe3 2—4 cyT Ha naocKonepenHbix nojieBKax. ITocjie 
KaXC^OH nO^KOpMKH 6JIOX npOCMaTpHBaJIH noa MHKpOCKOnOM. 06 aKTHBHOCTH 
HaKonjieHHH nyMHoro MHKpo6a b arperapoBaHHOM coctohhhh cyanan no HajiH- 
hhk) GaKTepnajibHbix rjibi6oK — onranecKH njioTHbix arperaTOB H3 mhkpo6hmx 
KJieTOK B036yaHTeaa h ocTaTKOB nepeBapeHHOH kpobh (Akhcb, 1991), nacTHH- 
Hbix (HajiHHHe ajioft kpobh b nnmeBoae h xceayaKe npn CKonjieHHH tcmhbix 
Macc b npeaaceayaKe h xceayaKe) h nojiHbix 6jiokob npea^ceayaKa. Meacay noa- 
KOpMKaMH 6jiox coaepxcaan b cTeiaiaHHbix 6aHKax b cmcch necKa h onnaoK npn 
TeMnepaType 10—14 °C. riocjie KaxcaoH noaKOpMKH xchbhx 6jiox nepeHOCHan 
b CBexHH cy6cTpaT. norH6nme oco6h H3 cy6cTpaTa He Bbi6npaaHCb. IlepBbiH 
onbiT nocraBJieH b ceHTa6pe—OKTa6pe 1982 r. IIpoaoaxcHTeabHOCTb onbiTa co- 
CTaBHaa 21 aeHb. IIpoBeaeHo 7 noaKopMOK 3KTonapa3HTOB. Btopoh onbiT bm- 
noaHeH b Mae—Hanaae hiohh 1983 r. BecHOH npoBeaeHO 9 h 10 noaKopMOK 
HH(J)Hu,HpoBaHHbix HaceKOMbix. ripoaoaxcHTeabHocTb aaHHoro onbiTa 32 aHa. 
HcxoaHaa 3apaxteHH0CTb 6aox (6e3 yneTa nojia) paBHaaacb oceHbK) 90, Bec- 
hoh — 50 %. B oceHHeM onbiTe ncnoab30BaHO 249 caMOK h 134 caMija, b BeceH- 
HeM — 220 caMOK h 59 caMuoB. 

AjIHMeHTapHyiO aKTHBHOCTb 3KTOnapa3HTOB OUeHHBaJIH KaK aoaio nHBHIHX 
ot KoannecTBa xcHBbix oco6en nocae Kaxcaoii noaKOpMKH, BbipaxceHHyio b npo- 
aenrax. 06 aKTHBHOCTH HaKonaeHHa arperHpoBaHHbix 4>opM nyMHoro MHKpo6a 
b 6aoxax cyanan no aoae HMaro c rabi6KaMH B036yaHTeaa nyMbi, c nacTHHHbiMH 
h noaHbiMH 6aoKaMH ot nncaa hhbluhx 3KTonapa3HTOB b npou,eHTax. EaoKHpo- 
BaHHbix oco6en HCKaionaan H3 o6men rpynnbi. Pe3yabTaTbi onbiTOB o6pa6oTaHbi 
CTaHaapTHbIMH CTaTHCTHneCKHMH MeTOa^MH (POKHIJKHH, 1967). 


PE3YabTATbI 

EaoKOo6pa30BaHHe y caMOK h caMuos A. p. primaris 
b BeceHHHH h oceHHHH nepHoabi 

B nepBOM, oceHHeM, onbiTe y 6aox o6ohx noaoB rabi6KH nocae noaKopMOK 
perHCTpnpoBaaH peryaapHO, HanHHaa c 5 cyr ot 3apaxceHHa, nacTHHHbie 6ao- 
kh — c 10 h noaHbie 6aoKH — c 7 cyT. HaH6oabinee KoannecTBO HaceKOMbix 
c 6aKTepnaabHbiMH rabi6KaMH OTMenaan b cepeaHHe onbiTa c 10 no 19-e cyT 
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ot 3apaxeHHH. ,H,o 69.5 % cpe^n iihbiiihx caMOK h no 82.1 % cpejw iihbiiihx 
caMuoB. K KOHuy onbiTa kojihhcctbo 6jiox Toro h apyroro nojia, co^epxcaBniHx 
arpernpoBaHHbiH nyMHbiii MHKpoS, CHH3HJiocb. BjiOKHpoBaHHbix caMOK h caM- 
UOB no pe3yjibTaTaM nocjie^HeH no^KopMKH He BbiHBJieHO (Ta6ji. 1). 

BecHoii cjie^yiomero ro,aa, bo btopom onbiTe, rjibi6KH MHKpoOa HaOmo^ajiH 
y caMOK nocne nepBOH (5-e cyT 3apaxceHHH), a y caMUOB — nocne btopoh 
(7-ecyr) no^KopMKH. HacTHHHbie 6jiokh y caMOK OTMenajm c 14 no 25-e, noji- 
Hbie 6jiokh — c 11 no 26-e cyr. Y caMUOB nacTHHHbie 6jiokh He BbiHBJieHbi, noji- 
Hbie 6jiokh (] 30 pMHpOBajiHCb c 8 no 20-e cyT. IIoHBJieHHio OjiOKHpoBaHHbix 6jiox 
npe^mecTBOBajio oOHapyxceHHe 3HanHTejibHoro KOjmnecTBa HaceKOMbix c 6aKTe- 
pnajibHbiMH rjibi6KaMH. Oco6en c nibiSKaMH MHKpoOa oOHapyxcHBajm no KOHua 
OKcnepHMeHTa (Ta6ji. 1). 

OceHbio o6pa30BaHne 6jiOKa npe^xcejiyziKa nponcxoflHJio y caMOK h caMUOB 
b oflHH h Te xce cpoKH. flojiH caMOK c Sjiokom npe^xcejiyzjKa cocTaBHJia 11.6, 
caMuoB — 8.5 % ot hx nepBOHanajibHoro KOJinnecTBa (t = 1.29; P > 0.05). Bec- 
hoh y caMuoB npouecc 6ji0K006pa30BaHHH HanHHajicn h 3aKaHHHBajicn hcmhoto 
paHbme, neM y caMOK. BjiOKHpoBaHHbix caMuoB 6buio OTMeneHO 7.5, caMOK — 
4.5 % (t = 1.19; P > 0.05). OceHbio MHKpo6Hbie rjibiO™ h 6jiokh npezpxejiyziKa 
y 6 jiox (JiopMHpoBajmcb npHMepHO b Te xce cpoKH, hto h bcchoh, ho kojihhcctbo 
O jiOKHpOBaHHbix caMOK b nepBOM cjiynae ^ocTOBepHO Bbinie (t = 2.87; P < 0.01). 
HacroTa 6ji0K006pa30BaHHn y caMuoB b paccMaTpnBaeMbie nepnoflbi He pa3JiH- 
najiacb (t = 2.24; P > 0.05), HecMOTpn Ha to hto ncxo^Han 3apaxeHHOCTb 6 jiox 
bcchoh 6bma non™ B^Boe HH^e. Heo6xo,aHMO OTMeTHTb, hto OTHOineHHe HHCJia 
caMUOB k nncjiy caMOK b SKcnepHMeHTajibHbix rpynnax 6 jiox oceHbio paBHHJiocb 
1 : 2 KaK b Hanajie, TaK h b KOHue onbiTa. Bcchoh caMUOB 6biJio ropa3,ao MeHb- 
me, neM caMOK (b Hanane onbiTa 1 : 4, k KOHuy onbiTa cHH3HJiocb no 1 ; 8). Bce- 
ro OjioKHpoBaHHbix oco6eft 6e3 yneTa nona 6biJio BbinBJieHO oceHbio 10.2, Bee- 
hoh — 5.4 % (t = 2.34; P < 0.05). OneBHflHO, 6ojibinee kojihhcctbo 3KTonapa3H- 
tob c 6 jiokom npe/ixcejiy^Ka b oceHHeM onbiTe o6ycjiOBjieHO npexme Bcero AOJieii 
6jIOKHpOBaHHbIX CaMOK. 

HmepecHO, hto b o6ohx onbiTax nacraHHbie 6jiokh y 6jiox to to h ,apyroro 
nona HaOjnoziajiH b Te xe hjih 6ojiee no3#HHe cpoKH, neM nojiHbie. Y caMUOB 
b BeceHHeM onbiTe hx Boo6me He OTMenajiH. IIo-BH^HMOMy, nacTHHHbie 6jiokh 
CKopee B03HHKaiOT b pe3yjibTaTe pa3pynieHHn nojiHbix, a He KaK npe^mecTByio- 
man CTa^HH HX (|)OpMHpOBaHHH. C 3TOH TOHKH 3peHHH, KOJIHHeCTBO BblHB- 
jieHHbix HenojiHbix 6jiokob MOxceT paccMaTpHBaTbcn KaK noKa3aTejib nponHOCTH 
mhkpo6hmx arperauHH. 

IlocKOJibKy HaceKOMbix c nacTHHHbiM Sjiokom h OaKTepnajibHbiMH rjibiOxaMH 
nocne npocMOTpa ocTaBJinjiH b o6men rpynne, onpe^ejieHHe hx a6cojnoTHoro 
KOJinnecTBa 3a Becb onbiT He npeacTaBJiHJiocb bo3moxchmm. IIo3TOMy oueHHBajiH 
hx cpe^Hee kojihhcctbo 3a no,m<opMKy (TaOn. 1). 

OceHbio KaK y caMOK, TaK h y caMUOB o6pa30BaHHe rjibiOoK OTMenajiH npn- 
MepHO b 2 pa3a name, neM bcchoh. ,II,ojih caMUOB c OaKTepnajibHbiMH rjibiOKaMH 
b onbiTax npeBbiCHjia ,aojiio caMOK b 1.5—2 pa3a b o6a ce30Ha. B cpe^HeM y caM- 
UOB b BeceHHeM onbiTe 6jiok npe^ejiyziKa HaOmo^ajiH 3a no^KopMKy nonra b 
3 pa3a name, neM y caMOK, a oceHbio — non™ b 2 pa3a pexce. Cpe^H 6jiox, 
HMeBniHx nacTHHHbiH 6jiok, h oceHbio, h BecHoii npeoOjia^ajiH caMKH. B oceH¬ 
HeM onbiTe y caMOK nacTHHHbin 6jiok b cpe^HeM ynHTbiBajiH nonTH b 6 pa3a 
name, neM bcchoh. CaMuoB c nacTHHHbiM 6jiokom OTMenajiH HCKJiiOHHTejibHO 
oceHbio. HaOjiio^aeMbie HBJieHHn MoryT yKa3biBaTb Ha to, hto y caMOK pa3pyme- 
Hne nojiHbix 6jiokob npn nHTaHHH nponcxo^HT name, neM y caMUOB. 3Ta TeH- 
ae huhh ycHJiHBaeTcn y 6jiox toto h ,apyroro nona oceHbio. 
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Ta6jiHua 1 


BpeMH npoBe^eHHH 
onbua 


19.09—09.10.1982 r. 


Cpe^Hee 

08.05-08.06.1983 r. 


^HHaMHKa o6pa30BaHHH arpempoBaHHbix (J)opM nyMHoro MHKpoOa y 6jiox Amphipsylla primaris primaris 
Table 1. Dynamics of the Yersinia pestis aggregates formation in flea Amphipsylla primaris primaris 


No nofl- 

KOpMKH 

CyTKH 

onbua 

KoJIHHeCTBO CaMOK 

KoJIHHeCTBO CaMUOB 

aOcojnoTHoe 

nHBUIHX 

b rpynnax 

% c rjibiSKaMH 
b rpynnax 

% c nacTHH- 

HblM 6JIOKOM 

b rpynnax 

% c 6 jiokom 
b rpynnax 

aOcojnoTHoe 

nHBUIHX 

b rpynnax 

% c nibiGKaMH 
b rpynnax 

% C HaCTHH- 
HblM 6JIOKOM 

b rpynnax 

% c Gjiokom 
b rpynnax 

1 

2 

1 

2 

1 

2 

1 

2 

~r 

2 

1 

2 


2 

1 

2 

1 


5 

73 

54 

28.8 

7.4 

0 

0 

0 

0 

41 

33 

22.0 

12.1 

0 

0 

0 

0 

2 

7- 

-8 

83 

65 

20.5 

6.2 

0 

0 

1.2 

0 

38 

39 

31.6 

17.9 

0 

0 

2.6 

0 

3 

10- 

-11 

94 

66 

42.6 

31.8 

13.8 

16.7 

3.2 

3.0 

51 

28 

52.9 

71.4 

9.8 

7.1 

2.0 

3.6 

4 

14- 

-15 

82 

91 

45.1 

48.4 

18.3 

14.3 

6.1 

1.1 

42 

38 

50 

57.9 

16.7 

7.9 

4.8 

2.6 

5 

17- 

-18 

40 

67 

35.0 

26.9 

12.5 

14.9 

15 

6.0 

29 

34 

58.6 

47.1 

10.3 

2.9 

3.4 

2.9 

6 

20- 

-21 

53 

39 

30.2 

23.1 

11.3 

5.1 

7.5 

7.7 

37 

15 

54.1 

40 

8.1 

0 

5.4 

0 

7 

21 

50 


26.0 


6 


0 


31 


32.3 


3.2 


0 







28.6 

8.7 

3.9 



42.1 

5.1 

2.1 

1 

4 

-5 

77 

79 

0 

13.9 

0 

0 

0 

0 

14 

15 

0 

0 

0 

0 

0 

0 

2 

7 

-8 

74 

74 

12.2 

23 

0 

0 

0 

0 

13 

13 

23.1 

46.2 

0 

0 

0 

7.7 

3 

10 

-11 

65 

76 

21.5 

19.7 

0 

0 

0 

1.3 

11 

10 

36.4 

20 

0 

0 

0 

0 

4 

13 

-14 

51 

78 

25.5 

16.7 

0 

5.1 

0 

0 

9 

10 

22.2 

50 

0 

0 

11.1 

0 

5 

16 

-17 

61 

56 

9.8 

16.1 

4.9 

5.4 

1.6 

1.8 

11 

10 

54.5 

50 

0 

0 

9.1 

10 

6 

19 

-20 

73 

75 

15.6 

13.6 

4.7 

6.8 

1.6 

3.4 

9 

9 

44.4 

22.2 

0 

0 

0 

11.1 

7 

22 

-23 

48 

55 

10.4 

14.5 

0 

3.6 

4.2 

0 

8 

6 

37.5 

33.3 

0 

0 

0 

0 

8 

25 

-26 

53 

43 

9.4 

7.0 

1.9 

0 

1.9 

2.3 

9 

6 

44.4 

16.7 

0 

0 

0 

0 

9 

28 

-29 

46 

15 

10.9 

6.7 

0 

0 

0 

0 

8 

2 

25 

0 

0 

0 

0 

0 

10 

31- 

-32 

50 

16 

8 

12.5 

0 

0 

0 

0 

5 

2 

20 

0 

0 

0 

0 

0 






13.3 

1.6 

0.9 



27.3 

0 


2.5 


Cpe^Hee 








TaSjiHiia 2 


flHcnepcHOHHbiH aHa;iH3 HaiconjieHHH arperHpoBaHHbix <j)opM nyMHoro MHKpoSa 
b Amphipsylla primaris primaris b 3aBHCHMOCTH ot nojia 6jiox h ce30Ha 

Table 2. The analysis of variance for Yersinia pestis aggregates accumulation 
in Amphipsylla primaris primaris depending on the fleas’ sex and season 


noKa3aiejib 

OaKTop 

H3MeHMHBOCTH 

Hhcjio 

cTeneHeu 

CBOOOflbl 

CpeflHHH 

KBaztpaT 

KpHTepHH 
3HaMHMOCTH F 

flojiH 6 jiox c rjibibKaMH (%) 

Ce30H 

1 

1909.56 

8.86** 


rio^ 

1 

2844.54 

13.20*** 


B3aHMO^eHCTBHe 

1 

20.26 

0.09 


CjiynanHaH 

48 

215.50 


flOJIH 6JIOX C HaCTHHHbIMH SjIOKaMH (%) 

Ce30H 

1 

445.52 

20.76*** 


noji 

1 

104.43 

4.87* 


B3aHMO^eHCTBHe 

1 

7.65 

0.36 


CjiynaHHan 

48 

21.46 


flOJIH SjIOKHpOBaHHbIX 6jIOX (%) 

Ce30H 

1 

4.51 

0.36 


noji 

1 

2.61 

0.21 


B3aHM0,aeHCTBHe 

1 

66.10 

5.20* 


CjiynaHHaH 

48 

12.72 



ripHMeMaHHe. 3flecb h b Ta6ji. 3: * — P < 0.05, ** — P < 0.01, *** — P < 0.001. 


IloCKOJIbKy a6cOJIK)THOe KOJIHHeCTBO H KOJIHHeCTBO ITMB1IIMX 6JIOX H3MeHH- 
jiocb ot no^KopMKH k no^KopMKe, £jih oueHKH bjihhhhh ce30Ha npoBefleHHH 
3KcnepHMeHTa h nojia HaceKOMbix Ha (JiopMHpoBaHHe b hx opraHH3Me kohdio- 
MepaTOB HyMHoro MHKpoGa npoBejiH £Byx(j)aKTopHbiH .zmcnepcHOHHbiH aHajiH3. 
Pe3yjibTaTbi npHBe^eHbi b Ta6ji. 2. 

KaK cjie^yeT H3 aHajiH3a jxslhhux, HaKonjieHHe B036yaHTejra b opraHH3Me 6jio- 
xh H3ynaeMoro BH,aa b arperapoBaHHOM coctohhhh, oueHHBaeMoe no £OJie oco- 
6eii c rjibi6KaMH, 3aBncejio h ot ycjioBHH npoBe^eHHH OKcnepHMeHTa, h ot nojia 
HaceKOMbix. B3aHM0,aeHCTBHH Mexmy (JiaKTopaMH (ce30H h noji) He BbiHBJieHO. 
flOJIH 6JIOX C HaCTHHHbIM GjIOKOM TaiOKe H3MeHHeTCH non BJIHHHHeM H nojia, H 
ce30Ha. HacTOTa o6pa30BaHHH 6jiOKa npe^xcejiyziKa noOTHHneTCH flpyniM 3aK0- 
HOMepHOCTHM. OEHapyxceHO TOJibKO B3anMO,iieHCTBHe paccMaTpHBaeMbix (JrnKTo- 
poB. Cnoco6HocTb nyMHoro MHKpoSa k arperauHH, Bbicmeii CTeneHbio KOTopoii 
CHHTaeTCH o6pa30BaHHe 6jiOKa npe^xcejiyziKa (BpioxaHOBa h £p., 1999), npn CMe- 
He ce30Ha MoxceT H3MeHHTbCH b opraHH3Me caMifOB h caMOK no-pa3HOMy. 


AjiHMeHTapHan aKTHBHOCTb h CMepraocTb A. p. primaris , 
HH(|)HUHpOBaHHbix B 036 yflin ejieM nyMbi 

ripn 3apaxcaiomeM KopMJieHHH oceHbio HanHjiocb 76.2 % caMOK h 82.4 % 
caMifOB, BecHoii cootbctctbchho 80.1 h 80.7 %. Ee3 yneTa nojia hhbiiihx 6jiox 
3aperHCTpHpoBaHO oceHbio 78.3, BecHoii — 80.3 % (t = 0.66; P > 0.05). EaKTe- 
pneMHH y nojieBOK b o6ohx cjiynanx 6buia HeHHTeHCHBHan: e^HHHHHbie kojiohhh 
npn BbiceBe CTaH^apTHoii neTjm nepH(J)epHTecKOH KpoBH (BepxcyijKHH h ztp., 
1984). O^HaKo Hexo^HaH 3apaxceHHOCTb 3KTonapa3HTOB b oceHHeM h BeceHHeM 
onbiTax 3HaHHTejibHO pa3JiHHajiacb. TaKHM o6pa30M, npHMoii cbh3h Mexc^y ajm- 
MeHTapHOH aKTHBHOCTbK) 3KTOnapa3HTOB npH HH(J)HUHpOBaHHH H HX HCXO^HOH 
3apaxceHHocTbio b 3thx onbiTax He npocjiexaiBajiH. 
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Ta6jiHua 3 

fljicnepCHOHHbiH aHajiH3 aKTHBHOCTH KpoBOCOcaHHH Amphipsylla primaris primaris, 
HH(j)HUHpOBaHHbIX B036yZJHTeJieM HyMbI, B 3aBHCHMOCTH ot nojia 6JIOX H Ce30Ha 


Table 3. The analysis of variance for the bloodsucking activity of Amphipsylla primaris primaris 
infected with plague agent depending on the fleas’ sex and season 


rioKa3aTejib 

OaKTop 

H3MeHMHBOCTH 

Thcjio 

cTeneHen 

cBoboabi 

CpeflHHH 

KBaapaT 

KpHTepHH 
3HaHHMOCTH F 

flOJIH HanHBUIHXCH 6jiox (%) 

Ce 30 H 

1 

3795.65 

23.05*** 


IIoji 

1 

964.97 

5.86* 


B 3 aHMonencTBHe 

1 

57.55 

0.35 


CjiyuaHHan 

60 

164.69 





flHHaMHKa OTMHpaHHH Amphipsylla primaris primaris, HH^mjHpOBaHHbix B036ymrrejieM uyMbi. 
Dynamics of extinction in Amphipsylla primaris primaris infected with Yersinia pestis. 
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B cpe,zmeM nocjie no^KopMOK ajiyio KpoBb b xcejiy^Ke caMOK Ha6juo,aajiH b 
68 % cjiynaeB oceHbio h b 79.7 % BecHOH, y caMUOB cooTBeTCTBeHHo b 73.8 h 
b 92.3 % cjiynaeB. Akthbhoctb KpoBOCocaHHH b BeceHHHH nepHO,a 6bijia 6o- 
jiee CTa6HjibHa (y caMOK o 2 = 103.9, y caMuoB 68.7), neM oceHbio (y caMOK 
a 2 = 247.4, F = 2.38, P < 0.05, y cbmijob 262.6, F = 3.82, P < 0.01). YcTaHOB- 
jieHO, hto Ha ajiHMeHTapHyio aKTHBHoeTb 6jiox BjiHneT KaK ce30H npoBe,aeHHH 
onbua, Tax h non HaceKOMoro (Ta6;i. 3). 

CaMijbi h BecHOH, h oceHbio nHjiH name caMOK. B BeceHHeM onbue no cpaB- 
HeHHio c oceHHHM aojih HanuBiiiHxcH 3a no^KopMKy oco6en 6buia Bbirne y okto- 
napa3HTOB o6oero nojia. Bo3mo>kho, noaTOMy caMKH c 6 jiokom npe^xcejiyaKa b 
B eceHHHH nepno^ BCTpenajincb pexe, neM oceHbio, nocKOJibKy cpe^H hhx y 
6ojibuiero nncjia oco6en nponcxo^Hjio BbiMbiBaHHe nyMHoro MHKpo6a H3 opra- 
HH3MB C KpOBblO. 

CMepTHOCTb 6JIOX yHHTbIBajIH no JXOJIQ OCTaBIlIHXCH B XHBbIX OC06eH OT KO- 
jinnecTBa, 3aperncTpHpoBaHHoro b npe^bi^ymen no^KOpMKe. ^HHaMHKa otmh- 
paHHH HaceKOMbix b onbuax npHBe,aeHa Ha pncyHKe. 

OceHbio 1982 r. k VI, nocjie^Hen, no^KopMKe norH6;io npH6;iH3HTejibHO paB- 
Hoe KOjinnecTBo 3apaxceHHbix 3KTonapa3HTOB o6oero nojia: 43.8 % caMOK h 
46.1 % caMuoB (t = 0.47; P > 0.05). CneziyiomeH bcchoh b Te >xe cpoKH caM- 
UOB norH6jio 3HanHTejibHo 6ojibine — 80.4 %, neM caMOK — 56.3 % (t = 4.47; 
P< 0.001). CMepTHOCTb caMOK npn otom yBejiHHHJiacb Ha 12.5% (t = 3.16; 
P < 0.01), a caMuoB — non™ b 2 pa3a (t = 6.17; P < 0.001). no-BHflHMOMy, 3a- 
paxcaiomee KopMJieHHe (aaxce Ha cctcctbchhom npoKopMHTene) hbjihctch cTpec- 
coboh CHTyaunen jinn 6jiox, nocKOJibKy HanOojibiiiHH otxojx HaceKOMbix OTMe- 
najm HMeHHo nocjie Hero. KaK cjieziyeT H3 pncyHKa, >KH3Hecnoco6HOCTb 6 jiox 
aaHHoro BH,zja oceHbio cymecTBeHHo Sojibine, neM bcchoh. HHTepecHo, hto hc- 
xo^HaH 3apa>KeHHOcTb, 6ojiee HH3Kan b BeceHHeM onbiTe, He oKa3ajia Bbipa^eH- 
Horo bjihhhhh Ha BbixcHBaeMOCTb 6 jiox, 6ojiee Toro rH6ejib hx bcchoh 6buia 3Ha- 
HHTejibHo Bbime. 


OBCy^KflEHME 

TaKHM o6pa30M, ycTaHOBjieHO, hto cnocoSHOCTb B036yflHTejin nyMbi k 6jio- 
KOo6pa30BaHHio y A. p . primaris pa3Horo nojia ot BecHbi k oceHH MoxceT H3Me- 
HHTbCH npOTHBOnOJIOXCHblM 06pa30M. CpeaH CaMUOB KOJIHHeCTBO 6jIOKHpOBaH- 
Hbix oco6ei* BecHOH 6buio Bbime, neM oceHbio, HecMOTpn Ha hh3khh npo- 
neHT (50) HCXO^HOH HH^HIJHpOBaHHOCTH 0JIOX. flojIH 6jIOKHpOBaHHbIX caMOK 
BecHOH 6buia HHxce, neM caMuoB. OceHbio caMKH c Sjiokom npeaxejiyaKa BCTpe- 
najiHCb 3HanHTejibHO name. npHHHMan bo BHHMaHHe, hto nojiOBOH hhjxqkc 
y A. p . primaris b cbh3h c BbinjiozioM Mojiozibix HMaro yBejiHHHBaeTCH b anpe- 
jie (YcTioxcHHa, 1975), 6ojiee bhcokhh ypoBeHb 6;ioKoo6pa30BaHHH y caM- 
uob (no cpaBHeHHio c cbmkbmh) MoxceT cBH^eTejibCTBOBaTb b nojib3y hx npe- 
HMymecTBeHHOH pojiH b nepe^ane B036yaHTejin nyMbi b otot nepno,a. Beponrao, 
HMeeT 3HaneHHe h to, hto ohh nmaiOTCH 3HaHHTe;ibHO name caMOK. O^Ha- 
ko Heo6xo,aHMO ynecTb, hto CMepTHOCTb caMuoB bcchoh Bbime TaKOBOH y ca- 
MOK. 

rioKa3aHO, hto KpoBococaHHe Ha HecneuH^HnecKOM npoKopMHTejie caMO 
no ce6e CHHxcaeT nacTOTy 6jioKoo6pa30BaHHH y A. p. primaris (HHHOKeHTbeBa, 
1997). CKopee Bcero, no otoh npHHHHe onbira, nocTaBjieHHbie b BeceHHHH ne- 
pno,a c Hcnojib30BaHHeM 6e;ibix Mbimen, He ziajiH 6jioKHpoBaHHbix A. p. primaris 
(OeoKTHCTOB h flp., 1969). B BeceHHHx onbiTax B. H. 3lKy6bi c coaBT. (1972) 
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6jioxh nozucapMJiHBajiHCb KaK Ha 6e;ibix Mbimax, Tax h Ha MOHrojibCKHX nn- 
myxax, ho 6jioKoo6pa30BaHHH He oTMeneHO. B Tophom AjiTae npn nozucopM- 
xax A. p. primaris Ha iuiocKonepenHOH nojieBKe 6jiok npezpKejiyziKa 3aperHCTpH- 
poBaH y 26.1 % oco6eH (5lKy6a h r p., 1984). K coxcajieHHio, b nocjieziHeH pa6o- 
Te He ynoMHHaeTCH ce30H npoBezzeHHH SKcnepuMeHTOB. B BeceHHeM onbiTe, 
npoBezzeHHOM b TyBHHCKOM npHpozmoM onare, caMKH pezjKO 6jiOKHpoBajiHCb 
Ziaxce Ha njiocKonepenHOH nojieBKe. IIojiOBbie pa3JiHHHH b nacTOTe 6;ioKoo6pa- 
30BaHHH He aHajiH3HpoBajiHCb hh b ozihoh H3 BbimenepenHCJieHHbix ny6jin- 
KauHH, h cooTHomeHHe nojiOB b rpynnax 6jiox, B3HTbix b onbiT, no-BHZjHMOMy, 
He CHHTajiocb cymecTBeHHbiM cjDaKTopoM, onpeaejifliomHM pe3y;ibTaTbi 3KcnepH- 
MeHTOB. 

B aHa;iH3HpyeMbix onbiTax oceHbio cpeziH A. p. primaris OTMeneHO 6ojibiue ca- 
MOK C rJIbl6KaMH MHKpo6a, HaCTHHHbIMH H nOJIHbIMH 6jIOKaMH. HaCTOTa 6jioko- 
o6pa30BaHHH y caMuoB He Bbirne, ho hto, Ha nepBbift B3rji5m, KaxceTcn npoTHBO- 
penHBbiM, r;ibi6KH MHKpo6a o6HapyxcHBajiH y hhx name, hqm y caMOK. HanSojib- 
inee ynTeHHoe kojihhcctbo caMixoB c 6aKTepHajibHbiMH r;ibi6KaMH b oceHHeM 
onbiTe OTnacTH oG'bHCHfleTca CHHxteHHeM hx cmcpthocth, hto npHBejio k Haxon- 
jieHHK) TaKHx ocoSen. Pe3yjibTa™ 3KcnepHMeHTa corjiacyiOTcn c zzaHHbiMH no- 
JieBbix Ha6;iK)zieHHH H. M. Yctkokhhoh c coaBT. (1972) o tom, hto oceHbK) hhc- 
jieHHOCTb A. p. primaris Ha rniocKonepenHOH nojieBKe CTa6njibHa. IIo toh xce 
npHHHHe KOJIHHeCTBO 6jIOKHpOBaHHbIX CaMUOB no OTHOllieHHK) K o6meMy MX 
HHCjiy b oceHHeM onbiTe OKa3anocb He MeHbiue, neM bcchoh, xoth cHHxceHHan 
aKTMBHOCTb nMTaHMH flOJDKHa 6buia 6bi npHBecra k yMeHbineHMK) ziojih Taxnx 
oco6en. Y caMOK noBbimeHne ziojih 6jiOKnpoBaHHbix oco6en, 6o;iee 3aMeraoe no 
cpaBHeHHK) c caMuaMM, CBH3aH0, KpoMe toto, c TeM, hto 3a noziKopMKy ohm Ha- 
cacbiBaiOT 6ojibine kpobh (BameHOK, 1988) h cootbctctbchho 6ojibine mhkpo6- 
hhx Teji B036yziHTejiH, hqm caMUbi. 

Kax cjieziyeT M3 pe3yjibTaTOB npoBeaeHHoro aHa;iM3a, nacTOTa cj)opMHpoBa- 
hmh 6;iOKa npezixcejiyaKa y A. p. primaris MoxceT npeTepneBaTb cymecTBeHHbie 
M3MeHeHMH no ce30HaM torr, CBH3aHHbie He TOJibKO c ypoBHeM hcxoahoh 3apa- 
xceHHOCTH 6jiox. IIpHneM y HaceKOMbix pa3Horo nojia OTMeneHbi cbom oco6eH- 
hocth: cpeziM caMuoB bcchoh 3HanHTejibH0 name, neM cpeziH caMOK, o6Hapy- 
XCHBaJIH 6jIOKMpOBaHHbIX 0 C 06 eH, oceHbK) 3TH pa3JIHHHH MCHee BbipaxeHbl. 
Bo3moxcho, hto b nepeflane HHcjDeKUHH HaH6ojibinyio pojib HrpaiOT caMijbi, a Ha- 
KonjieHHe MHKpo6a b caMKax HMeeT 3HaneHHe zuih ero coxpaHeHHH. flMHaMMKa 
6ji0K006pa30BaHHH y 6jiox b TeneHHe rozia MOXceT 6biTb o6i>HCHeHa c yneTOM ce- 

30HHBIX H3MeHeHHH HX (J)H3HOJIOrHHeCKHX nOKa3aTCJieH — aKTMBHOCTM KpOBO- 
cocaHMH m CMepTHOCTH, a TaKxce nojiOBoro cocTaBa nonyjunjHH HaceKOMbix. 
He Bbi3biBaeT comhchhh, hto pojib 6jiox b pacnpocTpaHeHHH h oco6chho b co¬ 
xpaHeHHH B036yziHTejiH nyMbi b onpeziejieHHOH CTeneHH o6yc;iOBjieHa ce30HHbi- 
MM M nOJIOBbIMH pa3JIHHHHMH HX B3aHMOOTHOUieHHH C HyMHbIM MHKpo60M. 
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THE FORMATION OF PROVENTRICULUS BLOCK, ALIMENTARY ACTIVITY 
AND MORTALITY OF FLEA AMPHIPSYLLA PRIMARIS PRIMARIS INFECTED 

WITH YERSINIA PESTIS 

E. G. Tokmakova, D. B. Verzhutsky, L. P. Bazanova 

Key words : Amphipsylla primaris primaris , Yersinia pestis , alimentary activity, mortality, 
block formation, sexual difference, seasonal dynamics. 

SUMMARY 

The results of experiments held in 1982—1983 in Tuva plague natural focus with flea 
Amphipsylla primaris primaris (Jordan et Rothschild, 1915) from natural populations, whish 
were inflected and fed on specific host — flat-headed vole (Alticola strelzovi ), are analyzed. 
The initial infectivity of the insects in autumn was higher than in spring: 90 and 50 % res- 
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pectively. Accumulation of the agent in aggregated form in the organism of A. p. primaris , 
estimated by the quantity of fleas with «lumps» and partial blocks, was more active in ima¬ 
go of both sexes in autumn than in spring, while sucking flea were observed in spring more 
often than in autumn. Irrespective of season, the part of males with visible accumulations 
of Y. pestis was more, and their alimentary activity was higher than that of females. Fleas 
died much more quickly in spring. Part of the males with proventriculus block exceeded 
that of females in spring experiment. Females with alimentary canal obstruction prevailed 
in autumn. Thus, sex of the insect and season of the experiment conducting influenced on 
all studied indices. Besides that, Y pestis ability for the proventriculus block formation in 
fleas during different seasons can change by the opposite way depending on sex of the 
ectoparasites. 
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